EP 3 531 236 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 3 531 236 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: (51) IntCl.:
28.08.2019 Bulletin 2019/35 GOGF 1/32(2019.01)

(21) Application number: 18175957.2

(22) Date of filing: 05.06.2018

(84) Designated Contracting States: (72) Inventors:

AL AT BEBG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
KH MA MD TN

(30) Priority: 23.02.2018 TW 107106155

(71) Applicant: Flytech Technology Co., Ltd.

Taipei City 114 (TW)

(74)

¢ LIU, Yun-Ping
Taipei City 114 (TW)

¢ LEE, Hsiao-Hui
Taipei City 114 (TW)

Representative: Zeitler Volpert Kandlbinder
Patent- und Rechtsanwailte Partnerschaft mbB
Herrnstrasse 44

80539 Miinchen (DE)

(54)
METHOD THEREOF

(57)  Asystem power consumption control method for
an integrated computer system (100) is provided. The
integrated computer system (100) includes an embed-
ded controller (12), a power supply device (11) and plural
peripheral devices. The power supply device (11) pro-
vides electric power at a supply power amount. The in-
formation corresponding to at least two predetermined
power consumption amounts is provided from each pe-
ripheral device. The embedded controller (12) adds up
the highest predetermined power consumption amounts

INTEGRATED COMPUTER SYSTEM AND SYSTEM POWER CONSUMPTION CONTROL

and a basic power consumption amount to obtain a high-
est overall power consumption amount. If the highest
overall power consumption amount is higher than the
supply power amount, a power consumption adjustment
application program is executed. If a specified peripheral
device of the plural peripheral devices is ready to perform
a task, the embedded controller (12) decreases the cur-
rent power consumption amount of at least one of the
running peripheral devices.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a computer
technology, and more particularly to an integrated com-
puter system and a system power consumption control
method thereof.

BACKGROUND OF THE INVENTION

[0002] With increasing development and popularity of
science and technology, various electronic devices or
computers have become indispensable devices in daily
lives of people. For example, notebook computers, desk-
top computers or point-of-sale (POS) devices are widely
used. Generally, these electronic devices are equipped
with built-in storage batteries as power sources. In addi-
tion, external power sources (e.g., the utility AC power
sources) are the main power sources of these electronic
devices. Consequently, the electronic device is equipped
with a DC power supply device or an adapter for convert-
ing the AC power source into DC voltage. The DC voltage
is provided to the electronic device for powering the elec-
tronic device or associated equipment.

[0003] The point-of-sale device is a computer system
with integrated functions. Generally, the point-of-sale de-
vice comprises a host and plural peripheral devices. For
example, the peripheral devices include adisplay screen,
a credit card reader, a card reading device, a keyboard,
a mouse, a printer and any other appropriate peripheral
device. For effectively operating these peripheral devic-
es, the power supply device or the adapter (e.g., installed
in the host) has to provide sufficient electric power to
these peripheral devices.

[0004] For example, if the total power consumption
amount of these peripheral devices and the components
in the host is 90 Watt, the power level of the power supply
device or the adapter must be at least 90 Watt or higher
than 90 Watt. For example, the power supply device or
the adapter with a power level of 120 Watt or more is
adopted.

[0005] In accordance with the existing technology, the
power supply device or the adapter with various power
levels is compatible with the host of the point-of-sale de-
vice. In other words, the manufacturers may design and
fabricate the power supply devices or the adapters ac-
cording to different requirements in the markets. Gener-
ally, the host is sold in an all-in-one form. That is, after
the power supply device or the adapter is installed in the
host, the power supply device or the adapter cannot be
disassembled or replaced by the user. Consequently, the
user has to consider the applications of the point-of-sale
device or the point-of-sale system in the further before
purchasing it.

[0006] Generally, the power supply device with a high-
er power level is more expensive. However, in the prac-
tical applications, the maximum power level of the power
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supply device is not fully utilized. If the user purchases
the power supply device with the higher power level in
order to achieve stable electric power, the unused portion
of the power level waste money. Whereas, if the user
purchases the power supply device with the lower power
level in order to save cost, the overall system is possibly
in an extreme operating condition. For example, plural
peripheral devices are running at the same time, and the
running peripheral devices are operated at the highest
power consumption amounts. Under this circumstance,
the power supply device cannot provide sufficient electric
power, and thus a power interruption problem occurs.
[0007] In other words, the conventional technology
needs to be further improved.

SUMMARY OF THE INVENTION

[0008] For solving the drawbacks of the conventional
technologies, the present invention provides an integrat-
ed computer system and a system power consumption
control method for the integrated computer system. In
case that the supply power amount of the power supply
device is insufficient, the power consumption amount of
the running peripheral device is decreased. Consequent-
ly, the power supply device with the lower power level
can be applied to the system with the higher power con-
sumption amount in order to perform a task.

[0009] In accordance with an aspect of the present in-
vention, there is provided a system power consumption
control method for an integrated computer system. The
integrated computer system includes an embedded con-
troller, a power supply device and plural peripheral de-
vices. The power supply device provides electric power
at a supply power amount. The system power consump-
tion control method includes the following steps. Firstly,
a supply power information corresponding to the supply
power amount is provided from the power supply device
to the embedded controller. Then, a peripheral power
consumption information corresponding to at least two
predetermined power consumption amounts is provided
from each peripheral device to the embedded controller.
Then, the embedded controller adds up the highest pre-
determined power consumption amounts in each periph-
eral power consumption information and a basic power
consumption amount of the integrated computer system
so as to obtain a highest overall power consumption
amount. Then, the highest overall power consumption
amount is compared with the supply power amount. If
the highest overall power consumption amount is higher
than the supply power amount, a power consumption ad-
justment application program is executed. If a specified
peripheral device of the plural peripheral devices is ready
to perform a task, an information about the current power
consumption amounts of the other running peripheral de-
vices is provided to the embedded controller. After the
embedded controller decreases the current power con-
sumption amount of at least one of the running peripheral
devices according to the predetermined power consump-
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tion amounts and the current power consumption
amounts, the specified peripheral device to perform the
task. The sum of the current power consumption amounts
of the running peripheral devices and the basic power
consumption amount is not higher than the supply power
amount.

[0010] Inanembodiment, the system power consump-
tion control method is executed by a firmware component
thatis installed in the embedded controller, or the system
power consumption control method is executed by an
execution program that is stored in a flash memory elec-
trically connected with the embedded controller, wherein
the power consumption adjustment application program
is a part of the execution program.

[0011] In an embodiment, the supply power informa-
tion of the power supply device is stored in an electrically-
erasable programmable read only memory, and the elec-
trically-erasable programmable read only memory is built
in or externally connected to the power supply device.
[0012] In an embodiment, the power supply device
generates the supply power information when a mechan-
ical switch is poked by a user, wherein the mechanical
switch is installed on a casing of the power supply device.
[0013] Inanembodiment,the integrated computer sys-
tem further includes a host, and one of the plural periph-
eral devices is a central processing unit. The embedded
controller, the power supply device and the central
processing unit are included in the host, and an operation
system program that is loaded to the central processing
unit is controlled by the central processing unit.

[0014] In an embodiment, the peripheral power con-
sumption information of the central processing unit is re-
alized according to a model number of the central
processing unit. The embedded controller realizes the at
least two predetermined power consumption amounts of
the central processing unit by inquiring the model number
through a look-up table.

[0015] In an embodiment, the peripheral power con-
sumption information is provided to the embedded con-
troller through a corresponding pin when the correspond-
ing peripheral device is electrically connected to the em-
bedded controller.

[0016] Inanembodiment, the system power consump-
tion control method further includes the following steps.
The power consumption adjustment application program
controls the running peripheral devices. If the task has
been completed by the specified peripheral device, the
current power consumption amount of the at least one
of the running peripheral devices is not decreased under
control of the embedded controller.

[0017] Inanembodiment, the system power consump-
tion control method further includes the following steps.
The embedded controller decides the at least one of the
running peripheral devices to decrease the current power
consumption amount according to a difference between
the at least two predetermined power consumption
amounts and a difference between the current power
consumption amount and the corresponding predeter-

10

15

20

25

30

35

40

45

50

55

mined power consumption amount. Moreover, the em-
bedded controller determines an extent of decreasing
the current power consumption amount of the at least
one of the running peripheral devices according to a re-
quired power consumption amount of the specified pe-
ripheral device ready to perform the task.

[0018] Inanembodiment, the system power consump-
tion control method further includes the following steps.
The embedded controller adds up the current power con-
sumption amount of the running peripheral devices, a
required power consumption amount of the specified pe-
ripheral device ready to perform the task and the basic
power consumption amount so as to obtain an estimated
overall power consumption amount, and compares the
estimated overall power consumption amount with the
supply power amount. If the estimated overall power con-
sumption amount is higher than the supply power
amount, the specified peripheral device performs the task
after the embedded controller decreases the current
power consumption amount of the at least one of the
running peripheral devices according to the predeter-
mined power consumption amounts and the current pow-
er consumption amounts. Whereas, if the estimated over-
all power consumption amountis not higher than the sup-
ply power amount, the specified peripheral device per-
forms the task while maintaining the current power con-
sumption amounts of the running peripheral devices.
[0019] In accordance with another aspect of the
present invention, there is provided an integrated com-
puter system with adjustable power consumption. The
integrated computer system includes a power supply de-
vice, an embedded controller and plural peripheral de-
vices. The power supply device provides electric power
at a supply power amount. The embedded controller re-
ceives a supply power information corresponding to a
supply power amount provided from the power supply
device. The plural peripheral devices are electrically con-
nected with the embedded controller. A peripheral power
consumption information corresponding to at least two
predetermined power consumption amounts is provided
from each peripheral device to the embedded controller.
The embedded controller adds up the highest predeter-
mined power consumption amounts in each peripheral
power consumption information and a basic power con-
sumption amount of the integrated computer system so
as to obtain a highest overall power consumption
amount, and compares the highest overall power con-
sumption amount with the supply power amount. If the
highest overall power consumption amountis higher than
the supply power amount, a power consumption adjust-
ment application program is executed. If a specified pe-
ripheral device of the plural peripheral devices is ready
to perform a task, an information about the current power
consumption amounts of the other running peripheral de-
vices is provided to the embedded controller, and the
specified peripheral device performs the task after the
embedded controller decreases the current power con-
sumption amount of at least one of the running peripheral
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devices according to the predetermined power consump-
tion amounts and the current power consumption
amounts. The sum of the current power consumption
amounts of the running peripheral devices and the basic
power consumption amount is not higher than the supply
power amount.

[0020] In an embodiment, the supply power informa-
tion of the power supply device is stored in an electrically-
erasable programmable read only memory, and the elec-
trically-erasable programmable read only memory is built
in or externally connected to the power supply device.
[0021] In an embodiment, the power supply device
generates the supply power information when a mechan-
ical switch is poked by a user, wherein the mechanical
switch is installed on a casing of the power supply device.
[0022] Inanembodiment,the integrated computer sys-
tem further includes a host, and one of the plural periph-
eral devices is a central processing unit. The embedded
controller, the power supply device and the central
processing unit are included in the host, and an operation
system program that is loaded to the central processing
unit is controlled by the central processing unit.

[0023] In an embodiment, the peripheral power con-
sumption information of the central processing unit is re-
alized according to a model number of the central
processing unit. The embedded controller realizes the at
least two predetermined power consumption amounts of
the central processing unit by inquiring the model number
through a look-up table.

[0024] In an embodiment, the peripheral power con-
sumption information is provided to the embedded con-
troller through a corresponding pin when the correspond-
ing peripheral device is electrically connected to the em-
bedded controller.

[0025] When compared with the conventional technol-
ogies, the integrated computer system and the system
power consumption control method of the presentinven-
tion have the following advantages. Firstly, the power
supply device with a lower power level is cost-effective
and applicable to the system requiring the higher power
consumption amount. Secondly, the manufacture can ef-
fectively judge the usage or distribution of the supply pow-
er amount of the power supply device in the system dur-
ing the production line stage or the installation stage. The
associated information is provided to the user. Conse-
quently, the desired power supply device is selected ac-
cording to the user’s requirements. Thirdly, while the
power consumption adjustment application program is
executed, the performance of the running peripheral de-
vice is not obviously deteriorated. That is, the system can
still provide good service and quality in various applica-
tions.

[0026] The above objects and advantages of the
present invention will become more readily apparent to
those ordinarily skilled in the art after reviewing the fol-
lowing detailed description and accompanying drawings,
in which:
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BRIEF DESCRIPTION OF THE DRAWINGS
[0027]

FIG. 1 is a schematic functional diagram illustrating
the architecture of an integrated computer system
according to an embodiment of the present inven-
tion; and

FIGS. 2A and 2B illustrate a flowchart of a system
power consumption control method for the integrat-
ed computer system according to the embodiment
of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0028] The present invention will now be described
more specifically with reference to the following embod-
iments. Itis to be noted that the following descriptions of
preferred embodiments of this invention are presented
herein for purpose of illustration and description only. In
the following embodiments and drawings, the elements
irrelevant to the concepts of the present invention are
omitted and not shown.

[0029] The present invention provides an integrated
computer system and a system power consumption con-
trol method for the integrated computer system. FIG. 1
is a schematic functional diagram illustrating the archi-
tecture of an integrated computer system according to
an embodiment of the present invention. As shown in
FIG. 1, the integrated computer system 100 comprises
a power supply device 11, an embedded controller 12
and plural peripheral devices. These peripheral devices
include a central processing unit 21, a display unit 22, a
printing device 23, a scanning device 24 and a credit card
reader 25. The electric connection relationships between
these components are shownin FIG. 1. For succinctness,
the electric connection relationships between the power
supply device 11 and the other components are not clear-
ly shown in FIG. 1.

[0030] In this embodiment, the integrated computer
system 100 is a point-of-sale (POS) system. That is, the
main mechanism of the integrated computer system 100
comprises a host 10 and the display unit 22, and a point-
of-sale is executed in the integrated computer system
100. Moreover, the embedded controller 12, the power
supply device 11 and the central processing unit 21 are
included in the host 10, and the display unit 22, the print-
ing device 23, the scanning device 24 and the credit card
reader 25 are external devices that are electrically con-
nected with the host 10.

[0031] The integrated computer system 100 further
comprises other basic components. For example, the in-
tegrated computer system 100 further comprises a main-
board and a memory (not shown). These basic compo-
nents are also included in the host 10. Moreover, these
basic components are electrically connected with the pe-
ripheral devices. For example, the embedded controller
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12, the central processing unit 21 and the memory are
directly installed on the main board. The power supply
device 11, the display unit 22, the printing device 23, the
scanning device 24 and the credit card reader 25 are
electrically connected with the main board through a
transmission line assembly (not shown).

[0032] Inanembodiment, the display unit22 is a touch
screen. That is, the display unit 22 is display screen that
allows a user to interact with the host by touching pictures
or words on the display screen. Moreover, the display
unit is also a liquid crystal display (LCD) device with ad-
justable luminance. In an embodiment, the printing de-
vice 23 is a thermal-type or thermal transfer-type printer
that uses special print paper and ribbons. In some other
embodiments, the printing device 23 is a printer that uses
ordinary paper as the print medium. For example, the
scanning device 24 is a barcode scanner. Preferably but
not exclusively, the credit card reader 25 is a magnetic
stripe reader or an inductive card reader. In some other
embodiments, the credit card reader 25 includes both of
the magnetic stripe reader and the inductive card reader.
These peripheral devices can provide checkout services,
consulting services or other applications.

[0033] Inanembodiment,theintegrated computer sys-
tem 100 is not equipped with a built-in battery. That is,
an external power source (e.g., the utility AC power
source) into a DC voltage by the power supply device 11
of the integrated computer system 100. The components
of the integrated computer system 100 are powered by
the DC voltage. As mentioned above, the power level of
the power supply device 11 is determined according to
the practical requirements. For example, the power level
of the power supply device 11 is 45 Watt, 90 Watt, 120
Wattor 180 Watt. The power supply device 11 is disposed
within the host 10. Particularly, during the production or
installation process of the integrated computer system
100, the power consumption conditions of the peripheral
devices or associated components are evaluated. After
evaluation, the power level of the power supply device
to be selected is determined.

[0034] Thetechnology of the presentinvention has the
following feature. If the total power consumption amount
of all peripheral devices and associated components of
the integrated computer system 100 is not higher than
the available power amount of the power supply device
11, the power supply device 11 can be effectively in the
normal working state. Whereas, if the total power con-
sumption amount of all peripheral devices and associat-
ed components of the integrated computer system 100
is higher than the available power amount of the power
supply device 11, the power consumption amount of the
integrated computer system 100 is properly decreased
and controlled and thus the power supply device 11 is
stillin the normal working state. Under this circumstance,
the electric power is still sufficient, and the power inter-
ruption problem is avoided.

[0035] Inanembodiment, the system power consump-
tion control method is executed by a firmware component
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that is installed in the embedded controller 12. Alterna-
tively, the system power consumption control method is
executed by an execution program, and the execution
program is stored in a flash memory (not shown) that is
electrically connected with the embedded controller 12.
In other words, the embedded controller 12 is a process-
ing core for performing an associated power consump-
tion control operation. For example, the embedded con-
troller 12 is a microprocessor with a specified application
program. In this embodiment, the embedded controller
12 can monitor and control the power consumption
amount of each hardware component of the integrated
computer system 100.

[0036] The central processing unit 21 can control an
operation system program that is loaded to the host 10
(e.g., loaded into the memory of the host 10). For exam-
ple, the operation system is a point-of-sale program. In
accordance with the present invention, the embedded
controller 12 is power control core, and the central
processing unit 21 is an object whose power consump-
tion amount is intended to be adjusted. That is, the rank
of the embedded controller 12 is higher than the central
processing unit 21.

[0037] FIGS. 2A and 2B illustrate a flowchart of a sys-
tem power consumption control method for the integrated
computer system according to the embodiment of the
present invention.

[0038] Firstly, a supply power information correspond-
ing to a supply power amount is provided from the power
supply device 11 to the embedded controller 12 (Step
S1.). Then, a peripheral power consumption information
corresponding to at least two predetermined power con-
sumption amounts is provided from each peripheral de-
vice to the embedded controller 12, and the highest pre-
determined power consumption amounts in each periph-
eral power consumption information and a basic power
consumption amount of the integrated computer system
are added up by the embedded controller 12 so as to
obtain a highest overall power consumption amount
(Step S2). Then, astep S3 is performed to judge whether
the highest overall power consumption amount is higher
than the supply power amount according to the result of
comparing the highest overall power consumption
amount with the supply power amount. Ifthe highest over-
all power consumption amountis not higher than the sup-
ply power amount, the power consumption adjustment
is not performed and the integrated computer system is
in a normal working state (Step S4). If the highest overall
power consumption amount is higher than the supply
power amount, a power consumption adjustment appli-
cation program is executed (Step S5). When a specified
peripheral device of the plural peripheral devices is ready
to perform a task, the information about the current power
consumption amounts of the other running peripheral de-
vices is provided to the embedded controller (Step S6).
After the embedded controller 12 decreases the current
power consumption amount of one of the running periph-
eral devices, the task is performed is performed by the
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specified peripheral device according to the predeter-
mined power consumption amounts and the current pow-
er consumption amounts (Step S7).

[0039] Inthe step S1, the power supply device 11 with
the required power level is installed in the host 10. That
is, the power supply device 11 provides electric energy
at the required power level. In accordance with another
feature of the presentinvention, the supply power amount
is realized by the embedded controller 12 before the in-
tegrated computer system 100 is enabled or when the
integrated computer system 100 is started. That is, the
supply power amount is realized by the embedded con-
troller 12 according to the supply power information.
[0040] In an embodiment, the supply power informa-
tion of the power supply device 11 is stored in an elec-
trically-erasable programmable read only memory (ab-
breviated as EEPROM, not shown). The electrically-
erasable programmable read only memory is built in or
externally connected to the power supply device 11.
When the integrated computer system 100 is powered
on or the power supply device 11 is turned on, the supply
power information is transmitted from the power supply
device 11 to the embedded controller 12. Consequently,
the embedded controller 12 realizes the power level of
the power supply device 11.

[0041] The way of allowing the embedded controller
12 to realize the power level of the power supply device
11is notrestricted. Forexample, in another embodiment,
a mechanical switch is installed on a casing of the power
supply device 11 so as to be poked by the user. For ex-
ample, the mechanical switch comprises a set of special-
ly-defined switches. When the mechanical is poked ac-
cording to the actual power level in the production stage
or the installation stage, the supply power information is
transmitted from the power supply device 11 to the em-
bedded controller 12.

[0042] Inthe step S2, the embedded controller 12 col-
lects the power consumption ranges of the plural periph-
eral devices in the working states. In an embodiment, the
at least two predetermined power consumption amounts
include the lowest predetermined power consumption
amount and the highest predetermined power consump-
tion amount of each peripheral device in the working
state. Moreover, the embedded controller 12 realizes the
at least two predetermined power consumption amounts
according to the peripheral power consumption informa-
tionfrom each peripheral device. In case thata peripheral
device provides a third predetermined power consump-
tion amount to the embedded controller 12, the prede-
termined power consumption amount lies between the
lowest predetermined power consumption amount and
the highest predetermined power consumption amount.
[0043] That is, after the embedded controller 12 real-
izes the lowest predetermined power consumption
amount and the highest predetermined power consump-
tion amount of a peripheral device, the embedded con-
troller 12 realizes the possible power consumption range
ofthe peripheral device in the working state. Forexample,
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the power consumption amounts of the central process-
ing unit 21 corresponding to different processing speeds
are determined according to the working frequencies.
The luminance values of the display unit 22 are distin-
guished when the operation system (i.e., the point-of-
sale program) is in the usage state or the standby state.
Moreover, the power consumptions of the scanning de-
vice 24 or the credit card reader 25 are different when
the scanning device 24 or the credit card reader 25 per-
forms the scanning operation or the reading operation or
is in the standby state.

[0044] Inanembodiment, the integrated computer sys-
tem 100 is operated under the hardware architecture of
the point-of-sale system. Consequently, the peripheral
power consumption information is provided to the em-
bedded controller 12 through the corresponding pin when
the corresponding peripheral device is electrically con-
nected to the embedded controller 12. Particularly, the
designated information has been recorded in each pe-
ripheral device (e.g., writteninto a specified memory) dur-
ing the assembling procedure. After the peripheral device
is electrically connected with the embedded controller 12
through the confirmed pin, the peripheral power con-
sumption information is provided to the embedded con-
troller 12.

[0045] As mentioned above, the central processing
unit 21 is also a peripheral device. In this embodiment,
the peripheral power consumption information of the cen-
tral processing unit 21 is realized according to a model
number of the central processing unit 21. After the model
number of the central processing unit 21 is recognized,
the peripheral power consumption information or another
associated information of the central processing unit 21
can be realized. Consequently, after the central process-
ing unit 21 is electrically connected with the embedded
controller 12, the embedded controller 12 realizes the at
least two predetermined power consumption amounts of
the central processing unit 21 by comparing and inquiring
the model number through a look-up table, which is writ-
ten into a specified memory.

[0046] The basic power consumption amount of the
integrated computer system 100 contains the power con-
sumption amounts required to run the embedded con-
troller 12, the main board, the memory and the other basic
electronic components. Optionally, the basic power con-
sumption amount further contains the possible power
loss of the conduction lines during transmission. In this
embodiment, the basic power consumption amount is
considered as a fixed value. That is, the high level and
the lower level of the basic power consumption amount
are not taken into consideration. In comparison with the
peripheral devices, the fraction of the basic power con-
sumption amount in the highest overall power consump-
tion amount is very low.

[0047] After the highest predetermined power con-
sumption amounts and the basic power consumption
amount are added up by the embedded controller 12 in
the step S2, the highest overall power consumption
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amount denotes the power consumption amount in the
extreme operating condition of the overall system. In the
extreme operating condition, all peripheral devices are
running at the highest predetermined power consump-
tion amounts. In the step S3, the embedded controller
12 judges whether the power level of the power supply
device 11 is sufficient to run the overall system in the
extreme operating condition according to the result of
comparing the highest overall power consumption
amount with the supply power amount.

[0048] Please refer to the step S3 and the step S4. If
the highest overall power consumption amount is not
higher than the supply power amount, it means that the
power level of the power supply device 11 is sufficient to
run the overall system in the extreme operating condition.
That is, the power supply device 11 can be effectively
operated in the normal working state. Meanwhile, the
power consumption adjustment is not performed, and the
integrated computer system 100 is in the normal working
state.

[0049] Please refer to the step S3 and the step S5. If
the highest overall power consumption amount is higher
than the supply power amount, it means that the power
level of the power supply device 11 is not sufficient to run
the overall system in the extreme operating condition and
the power interruption problem possibly occurs. Mean-
while, the power consumption adjustment application
program is executed. Consequently, the integrated com-
puter system 100 is possibly in the normal working state
when the integrated computer system 100 is in in the
extreme operating condition.

[0050] As mentioned above, the system power con-
sumption control method of the present invention mainly
comprises two processes. The first process is used for
judging the usage or distribution of the supply power
amount from the power supply device 11 to the peripheral
devices (i.e., in the steps S1, S2 and S3). The second
process is used forimplementing the power consumption
adjustmentapplication program after the judging process
(i.e., the steps S5, S6 and S7). The second process will
be described later. As mentioned above, the system pow-
er consumption control method is executed by a firmware
component that is installed in the embedded controller
12, or the system power consumption control method is
executed by an execution program thatis stored in aflash
memory and executed by the embedded controller 12.
The above two processes are executed by the execution
program. Since the power consumption adjustment ap-
plication program is responsible for adjusting the power
consumption, the power consumption adjustment appli-
cation program is one part of the execution program.
[0051] In an embodiment, the judging process (i.e., in
the steps S1, S2 and S3) can be applied to the production
line or the installation stage (i.e., before the integrated
computer system 100 is enabled). The judging result can
be provided to the user for allowing the user to evaluate
the installation cost. Consequently, the user can decide
whether the power supply device with a higher power
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level is adopted or whether the power supply device with
a lower power level and the power consumption adjust-
ment application program is adopted.

[0052] Moreover, the judging process (i.e., in the steps
S1, S2 and S3) can be used in the practical usage stage
of the integrated computer system 100 (i.e., after the in-
tegrated computer system 100 is enabled) to indicate
whether the power level of the power supply device 11
is sufficient. In addition, the corresponding adjustment is
dynamically performed in the subsequent process. In
case that the user purchases the integrated computer
system 100 (i.e., the point-of-sale system) and self-
changes the peripheral devices or self-changes the pow-
er supply device 11, the hardware condition of the inte-
grated computer system 100 is different from the original
architecture. In the practical usage stage of the integrated
computer system 100, the judging process (i.e., in the
steps S1, S2 and S3) is needed.

[0053] While the power consumption adjustment ap-
plication program is executed (i.e., in the steps S5 and
S6), the integrated computer system 100 is still in the
working state. However, if the usage condition of the pow-
er supply device is changed, for example a specified pe-
ripheral device is ready to perform a task, the power con-
sumption adjustment application program notifies the
embedded controller 12 to understand and control. In this
context, the specified peripheral device ready to perform
the task is powered and in the standby state. Conse-
quently, more supply level of the power supply device 11
will be consumed.

[0054] Furthermore, the step of providing the informa-
tion about the current power consumption amounts of
the running peripheral devices to the embedded control-
ler 12 is performed. For example, the embedded control-
ler 12 actively inquires and collects the information about
the current power consumption amounts of the running
peripheral devices, or the running peripheral devices pe-
riodically and actively provides the information about the
current power consumption amounts to the embedded
controller 12. For example, the current power consump-
tion amount of the running peripheral device is equal to
the lowest predetermined power consumption amount,
or the highest predetermined power consumption
amount, or any other power consumption amount be-
tween the lowest predetermined power consumption
amount and the highest predetermined power consump-
tion amount. In view of effective adjustment, the embed-
ded controller 12 has to realize the usage condition of
the supply power amount.

[0055] In the steps S5 and S6, the supply power
amount is not sufficient to run the overall system in the
extreme operating condition. If the power consumption
amount of the specified peripheral device to perform the
task is large (e.g., the printing device 23 is ready to per-
form a printing task) or equal to the highest predeter-
mined power consumption amount, the supply power
amount is possibly insufficient or possibly sufficient. Con-
sequently, the embedded controller 12 has to perform a
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second judging process. In accordance with another fea-
ture of the present invention, the work command is
blocked from being transmitted to specified peripheral
device that is ready to perform the task while the second
judging process is performed.

[0056] Consequently, the step S7 further comprises
the following steps. Firstly, the embedded controller 12
adds up the current power consumption amount of the
running peripheral devices, the required power con-
sumption amount of the specified peripheral device ready
to perform the task and the basic power consumption
amount so as to obtain an estimated overall power con-
sumption amount, and compares the estimated overall
power consumption amount with the supply power
amount. If the estimated overall power consumption
amount is higher than the supply power amount, the
specified peripheral device performs the task after the
embedded controller 12 decreases the current power
consumption amount of at least one of the running pe-
ripheral devices according to the predetermined power
consumption amounts and the current power consump-
tion amounts. Whereas, if the estimated overall power
consumption amount is not higher than the supply power
amount, the specified peripheral device performs the task
while maintaining the current power consumption
amounts of the running peripheral devices.

[0057] A methodofdecreasingthe power consumption
amount comprises the following steps. Firstly, the em-
bedded controller 12 decides the at least one of the run-
ning peripheral devices to decrease the current power
consumption amount according to a difference between
the at least two predetermined power consumption
amounts and a difference between the current power
consumption amount and the corresponding predeter-
mined power consumption amount. Then, the embedded
controller 12 determines an extent of decreasing the cur-
rent power consumption amount of the at least one of
the running peripheral devices according to a required
power consumption amount of the specified peripheral
device ready to perform the task. Generally, the de-
creased extents of different peripheral devices or com-
ponents in the power consumption ranges may be differ-
ent, or the current power consumption amounts of some
peripheral devices may be too low to be further de-
creased. For example, the current power consumption
amount is close to the lowest predetermined power con-
sumption amount. For allowing the specified peripheral
device to perform the task, the embedded controller 12
has to decrease the current power consumption amount
of a selected object and determine the suitable de-
creased extent.

[0058] In accordance with the power consumption ad-
justing principle of the present invention, the sum of the
current power consumption amounts of the running pe-
ripheral devices and the basic power consumption
amount is not higher than the supply power amount after
the adjustment. In case that the difference between the
current power consumption amount and the lowest pre-
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determined power consumption amount of an object is
larger, the object has a higher priority to be selected to
be subjected to the power consumption adjustment. If
the required power consumption amount of the specified
peripheral device ready to perform the task is effectively
provided after the current power consumption amount of
only one running peripheral device is decreased, it is not
necessary to simultaneously decrease the current power
consumption amounts of two running peripheral devices.
[0059] Itis noted that numerous modifications and al-
terations may be made while retaining the teachings of
the invention. For example, in another embodiment, the
current power consumption amounts of two or three run-
ning peripheral devices are simultaneously decreased.
In an embodiment, only a portion of the current power
consumption amount of the running peripheral device is
decreased. Alternatively, the peripheral device that is
temporarily not in the usage state is disabled. That is,
the power consumption amount is decreased to zero.
[0060] After the current power consumption amount of
the selected object is properly decreased, the embedded
controller 12 notifies the power consumption adjustment
application program to have the specified peripheral de-
vice perform the task or execute the command.

[0061] Inanembodiment, the system power consump-
tion control method further comprises the following steps.
The power consumption adjustment application program
controls the running peripheral devices. If the task has
been completed by the specified peripheral device, the
current power consumption amount of at least one of the
running peripheral devices is not decreased under con-
trol of the embedded controller 12. In other words, the
system power consumption control method of the present
invention provides a time-interleaved processing mech-
anism for preventing plural peripheral devices from run-
ning at the high power consumption amounts. Although
the supply power amount provided by the power supply
device 11 is limited, the current power consumption
amount of the selected running peripheral device is de-
creased. Consequently, the saved power amount is
transferred to another peripheral device.

[0062] In some situations, the task is not continuously
performed by the specified peripheral device. For exam-
ple, after the printing device 23 completes the task of
printing a receipt or an invoice, the task is not continu-
ously done. Meanwhile, the unused power amount is
transferred to the running peripheral device whose power
consumption amount has been decreased. During the
operation of the integrated computer system, the lumi-
nance of the display unit 22 (e.g., the LCD screen) is
possibly decreased or the data processing speed of the
operation system is possibly slowed down. However, the
integrated computer system is still in the working state.
In other words, the integrated computer system can
achieve the application requirement of the user under
the proper power consumption control.

[0063] When compared with the conventional technol-
ogies, the integrated computer system and the system
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power consumption control method of the presentinven-
tion have the following advantages. Firstly, the power
supply device with a lower power level is cost-effective
and applicable to the system requiring the higher power
consumption amount. Secondly, the manufacture can ef-
fectively judge the usage or distribution of the supply pow-
er amount of the power supply device in the system dur-
ing the production line stage or the installation stage. The
associated information is provided to the user. Conse-
quently, the desired power supply device is selected ac-
cording to the user’s requirements. Thirdly, while the
power consumption adjustment application program is
executed, the performance of the running peripheral de-
vice is not obviously deteriorated. That is, the system can
still provide good service and quality in various applica-
tions.

[0064] Whiletheinvention hasbeen describedinterms
of what is presently considered to be the most practical
and preferred embodiments, it is to be understood that
the invention needs not be limited to the disclosed em-
bodiments. On the contrary, itisintended to cover various
modifications and similar arrangements included within
the spirit and scope of the appended claims which are to
be accorded with the broadest interpretation so as to en-
compass all such modifications and similar structures.

Claims

1. A system power consumption control method for an
integrated computer system (100), the integrated
computer system (100) comprising an embedded
controller (12), a power supply device (11) and plural
peripheral devices, the power supply device (11) pro-
viding electric power at a supply power amount,
characterized in that the system power consump-
tion control method comprises steps of:

allowing a supply power information corre-
sponding to the supply power amount to be pro-
vided from the power supply device (11) to the
embedded controller (12);

allowing a peripheral power consumption infor-
mation corresponding to at least two predeter-
mined power consumption amounts to be pro-
vided from each peripheral device to the embed-
ded controller (12);

the embedded controller (12) adding up the
highest predetermined power consumption
amounts in each peripheral power consumption
information and a basic power consumption
amount of the integrated computer system (100)
so as to obtain a highest overall power consump-
tion amount, and comparing the highest overall
power consumption amount with the supply
power amount;

ifthe highest overall power consumption amount
is higher than the supply power amount, execut-
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ing a power consumption adjustment application
program;

if a specified peripheral device of the plural pe-
ripheral devices is ready to perform a task, pro-
viding an information about current power con-
sumption amounts of the other running periph-
eral devices to the embedded controller (12);
and

allowing the specified peripheral device to per-
form the task after the embedded controller (12)
decreases the current power consumption
amount of at least one of the running peripheral
devices according to the predetermined power
consumption amounts and the current power
consumption amounts,

wherein a sum ofthe current power consumption
amounts of the running peripheral devices and
the basic power consumption amount is not
higher than the supply power amount.

The system power consumption control method ac-
cording to claim 1, characterized in that the system
power consumption control method is executed by
a firmware componentthatis installed in the embed-
ded controller (12), or the system power consump-
tion control method is executed by an execution pro-
gram thatis stored in a flash memory electrically con-
nected with the embedded controller (12), wherein
the power consumption adjustment application pro-
gram is a part of the execution program.

The system power consumption control method ac-
cording to claim 1, characterized in that the supply
power information of the power supply device (11)
is stored in an electrically-erasable programmable
read only memory, and the electrically-erasable pro-
grammable read only memory is built in or externally
connected to the power supply device (11).

The system power consumption control method ac-
cording to claim 1, characterized in that the power
supply device (11) generates the supply power in-
formation when a mechanical switch is poked by a
user, wherein the mechanical switch is installed on
a casing of the power supply device (11).

The system power consumption control method ac-
cording to claim 1, characterized in that the inte-
grated computer system (100) further comprises a
host, and one of the plural peripheral devices is a
central processing unit (21), wherein the embedded
controller (12), the power supply device (11) and the
central processing unit (21) are included in the host,
and an operation system program that is loaded to
the central processing unit (21) is controlled by the
central processing unit (21).

The system power consumption control method ac-
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cording to claim 5, characterized in that the periph-
eral power consumption information of the central
processing unit (21) is realized according to a model
number of the central processing unit (21), wherein
the embedded controller (12) realizes the at least
two predetermined power consumption amounts of
the central processing unit (21) by inquiring the mod-
el number through a look-up table.

The system power consumption control method ac-
cording to claim 1, characterized in that the periph-
eral power consumption information is provided to
the embedded controller (12) through a correspond-
ing pin when the corresponding peripheral device is
electrically connected to the embedded controller
(12).

The system power consumption control method ac-
cording to claim 1, characterized in that the system
power consumption control method further compris-
es steps of:

allowing the power consumption adjustment ap-
plication program to control the running periph-
eral devices; and

if the task has been completed by the specified
peripheral device, the current power consump-
tion amount of the at least one of the running
peripheral devices is not decreased under con-
trol of the embedded controller (12).

The system power consumption control method ac-
cording to claim 1, characterized in that the system
power consumption control method further compris-
es steps of:

the embedded controller (12) deciding the at
least one of the running peripheral devices to
decrease the current power consumption
amount according to a difference between the
at least two predetermined power consumption
amounts and a difference between the current
power consumption amount and the corre-
sponding predetermined power consumption
amount; and

the embedded controller (12) determining an ex-
tent of decreasing the current power consump-
tion amount of the at least one of the running
peripheral devices according to a required pow-
er consumption amount of the specified periph-
eral device ready to perform the task.

10. The system power consumption control method ac-

cording to claim 1, characterized in that the system
power consumption control method further compris-
es steps of:

the embedded controller (12) adding up the cur-
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rent power consumption amount of the running
peripheral devices, a required power consump-
tion amount of the specified peripheral device
ready to perform the task and the basic power
consumption amount so as to obtain an estimat-
ed overall power consumption amount, and
comparing the estimated overall power con-
sumption amount with the supply power amount;
if the estimated overall power consumption
amount is higher than the supply power amount,
allowing the specified peripheral device to per-
form the task after the embedded controller (12)
decreases the current power consumption
amount of the at least one of the running periph-
eral devices according to the predetermined
power consumption amounts and the current
power consumption amounts; and

if the estimated overall power consumption
amount is not higher than the supply power
amount, allowing the specified peripheral device
to perform the task while maintaining the current
power consumption amounts of the running pe-
ripheral devices.

11. Anintegrated computer system (100) with adjustable

power consumption, characterized in that the inte-
grated computer system (100) comprises:

a power supply device (11) providing electric
power at a supply power amount;

an embedded controller (12) receiving a supply
power information corresponding to a supply
power amount provided from the power supply
device (11); and

plural peripheral devices electrically connected
with the embedded controller (12), wherein a pe-
ripheral power consumption information corre-
sponding to at least two predetermined power
consumption amountsis provided from each pe-
ripheral device to the embedded controller (12),
wherein the embedded controller (12) adds up
the highest predetermined power consumption
amounts in each peripheral power consumption
information and a basic power consumption
amount of the integrated computer system (100)
soastoobtain ahighestoverall power consump-
tion amount, and compares the highest overall
power consumption amount with the supply
power amount, wherein if the highest overall
power consumption amount is higher than the
supply power amount, a power consumption ad-
justment application program is executed,
wherein if a specified peripheral device of the
plural peripheral devices is ready to perform a
task, an information about current power con-
sumption amounts of the other running periph-
eral devices is provided to the embedded con-
troller (12), and the specified peripheral device
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performs the task after the embedded controller
(12) decreases the current power consumption
amount of at least one of the running peripheral
devices according to the predetermined power
consumption amounts and the current power
consumption amounts, wherein a sum of the cur-
rent power consumption amounts of the running
peripheral devices and the basic power con-
sumption amount is not higher than the supply
power amount.

The integrated computer system (100) method ac-
cording to claim 11, characterized in that the supply
power information of the power supply device (11)
is stored in an electrically-erasable programmable
read only memory, and the electrically-erasable pro-
grammable read only memory is built in or externally
connected to the power supply device (11); or char-
acterized in that the power supply device (11) gen-
erates the supply powerinformation when a mechan-
ical switch is poked by a user, wherein the mechan-
ical switchis installed on a casing of the power supply
device (11).

The integrated computer system (100) method ac-
cording to claim 11, characterized in that the inte-
grated computer system (100) further comprises a
host, and one of the plural peripheral devices is a
central processing unit (21), wherein the embedded
controller (12), the power supply device (11) and the
central processing unit (21) are included in the host,
and an operation system program that is loaded to
the central processing unit (21) is controlled by the
central processing unit (21).

The integrated computer system (100) method ac-
cording to claim 13, characterized in that the pe-
ripheral power consumption information of the cen-
tral processing unit (21) is realized according to a
model number of the central processing unit (21),
wherein the embedded controller (12) realizes the
at least two predetermined power consumption
amounts of the central processing unit (21) by inquir-
ing the model number through a look-up table.

The integrated computer system (100) method ac-
cording to claim 11, characterized in that the pe-
ripheral power consumption information is provided
to the embedded controller (12) through a corre-
sponding pin when the corresponding peripheral de-
vice is electrically connected to the embedded con-
troller (12).
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